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High School Supercomputing Challenge

• 6th annual Challenge underway – 200 teams, over 800 students

• 30-40 project advisors from Los Alamos

• 1995 winner – Albuquerque Academy – prediction of radius 
necessary for an ice comet to reach Earth’s surface

CIC-1/96-0916
(2/96)

Los Alamos

Albuquerque

Las Cruces

Students Teachers

90-91

91-92

92-93

93-94

94-95

95-96
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100
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6 Years of Growth
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Aircraft Armor (C-141 and C-17 Cockpit Armor)

• Portable armor plates for walls and floor
• Interdisciplinary effort in materials technology
• Laboratory Distinguished Performance Award for 1995

Cover: Spall catcher and
tread surface
Hook and loop interface
Armor tile
Hook and loop interface
Backing fabric (two-sided loop)
Hook and loop to substrate
Floor or wall substrate

Back view of kevlar layer

Kevlar
fiber
layer

Cermet
layer

Rear of cermet layer showing penetration;
rear of fiber layer showing no penetration.

CIC-1/96-0937.ppt
(2/96)

Portable Armor Concept
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Acoustic Resonance Spectroscopy Chemical Fill Detector

• Tested 155 mm munitions 
containing VX, GB (sarin), 
and H (mustard)

• Munitions stacked on pallets 
in storage igloos; tested in 
place

• Blind test result:  90% 
reliability at 90% confidence

• Overall result:  96% 
reliability at 90% confidence

CIC-1/96-0934
(2/96)

Notepad
Computer

Transducers

Amplifier

RS232
Cable

Magnets

Munition

Cable

100R&D
WINNER
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Miniature Flow Cytometer

• Developed for battlefield 
bioagent detection

• Rapid, specific ID; high 
sensitivity

• Useful for clinical microbi-
ology, water monitoring, 
food production inspection

• CRADA under development

Laser Beam

Sample

Quartz Flow
Chamber

Detector

Flow
Focusing
Region

Fluorescent
Antigen-
Antibody
Complex

Flow Cytometer

CIC-1/96-0933
(2/96)
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High-Density Read-Only Memory

• Digital, alpha, and graphic
formats on same medium

• Variable depth milling gives
analog or grayscale info

• ~4 × 1012 bits/cm2

• Survivable media;
e.g., Si, Ir, Cu, Au

• NorSam Technologies will
commercialize HD-ROM as
microfilm replacement

HD-ROM Produced by Focused Ion Milling

Mirau interferogram of ion-milled photo.
Material: Au/Si

200.0

150.0

100.0

50.0

0.0
0.0 50.0 150.0 250.0

µm

µm

CIC-1/96-0941.ppt
 (2/96)
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• Technology:  Plasma ions are pumped into
   car parts and tool surfaces to harden and    
   reduce friction.

• Automotive Payoff:  Increased lifetime of 
   tools, dies, and powertrain components.

• Status:  Large batches of pistons and tools
   treated through GM-LANL CRADA.  First
   commercial system now under construction.
   Vertically-integrated ATP consortium formed.

• Next Step:  Continued large-scale validation
   (through PNGV) with Chrysler, Ford, GM, +
   suppliers.

• CRADA:  PNGV joint work statement in
   preparation.

• Partners: Chrysler, Ford, GM

• FY95 Funding:  $1,625 K (GM-LANL CRADA)

Plasma Source Ion Implantation (PSII) Improves Surface Wear

PSII aluminum treatment reduces 
friction, increases surface hardness

Friction
Coefficient

Wear Rate
(nm/cycle)

Knoop Hardness
(1000 kgf/mm2)
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1.1
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0.4

0.2
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0.03

Untreated

Deposition w/PSII

CIC-1/96-0928.ppt
(2/96)

PSII is economical, non-line-of-sight method, 
practical for large-scale production
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Ion Beam Bonding

• HA converted into ceramic

• HA to prosthesis bond stronger

• Bone to HA bond stronger

• Longer life for artificial joints

CIC-1/96-0952.ppt
 (2/96)

Ion Beam Surface Treatment

bone

hydroxyapatite
(HA)

titanium
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The Indigo-830

• Minimally invasive
treatment for enlarged
prostate

• Less patient discomfort

• Results from European
clinicians report much
faster recovery

• Reduced cost to the
patient

• Private partner:
 Indigo Medical, Inc.

100R&D
WINNER

CIC-1/96-1129.ppt
(2/96)
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Indigo 830 Medical Laser

• Now sold commercially in several countries
• In Phase II FDA trials in U.S. – final approval expected this year
• Los Alamos expertise in biomedical optics attracted industrial 

partner
• 1996 Federal Laboratory Consortium Award for Excellence in 

Technology Transfer

Prostate Treatment Current Procedure Indigo 830

Procedure

Anesthesia

Discharge time

Convalescence

Patient cost

Preserves urethral integrity

Specialized training

Inpatient, surgical

Spinal or general

2-5 days

4-6 weeks

~ $6,000+

No 

Extensive

Office or outpatient

Local

Immediate

2-3 days

~ $3,000

Yes

Simple

CIC-1/96-0932.ppt
(2/96)
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HIV Cell Dynamics

CIC-1/96-1172.ppt
(2/96)
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TeleMed

• Completed full 
architecture

• Shipped to NIH and 
National Jewish 
Center for clinical 
evaluation

• Began to apply 
technology to 
weapons program

CIC-1/96-0921.ppt
(2/96)

Distributed Radiographic Databases and Image Matching with
Wide Area Access
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Anomaly Detection

Medicare Fraud Detection
• Funded for 1996

    by Federal Health Care
    Financing Administration

• Developed in 1995
    building on Lab's expertise
    and related projects

CIC-1/96-1134.ppt
(2/96)
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E-Print

• Faster access to 
research results

• ~30 subfields of phy-
sics, math, nonlinear 
science

• 13,000 papers automat-
ically processed in 1995

• 70,000 accesses/day to 
Los Alamos server

• Wide recognition in 
media

CIC-1/96-0931.ppt
(2/96)

Two Years of Growth
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Microsensor for Volatile Organics

• Sensitive to 20 ppb

• Patented 12-15-95 

Smart-Film Chemical Microsensor

Tape Cassette

Saw

Top View

Comparative
size of sensors

Sensing Layer

Oxide Layer

Electrode

Reflectors

Functional
Layer

Side View

α, β, γ-CD
Layer

Functionalized
Cyclodextrin
Sensing
Layer

Host-Guest
Interaction

Covalent
BondsLinker

Layer

O

Si

Si

HOOH
OH O O O

Oxide Surface  (SiO2)

CIC-1/96-0951.ppt
(2/96)

Contaminants enter bucket
Sensed by surface acoustic wave

100R&D
WINNER



Los Alamos
70

Development of Catalytic Processes

• Homogeneous Catalysis
– Asymmetric lanthanide complexes for polymerizations

– Catalysis in supercritical fluids

• Microwave-Assisted Catalysis
– NOx, SOx, and air toxics abatement technology development

• Zeolite Synthesis and Catalysis
– Oxidation catalysis

– Supported catalysts

– Environmental catalysts

• Characterization Tools
– In situ spectroscopies

– Solid-state multinuclear NMR

– Neutron scattering

– Surface science

CIC-1/95-1953.ppt
(2/96)


